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Abstract 
This paper presents an instructional development analysis for a lesson of an intended Calculus course at a state-supported multi-
campus institution of higher learning in the southeastern United States. The lesson chosen addresses the topic of continuity of 
functions at a point. The development of the lesson is made by conducting a learner and needs analysis as well as a task analysis 
specific to the lesson chosen. Performance objectives and learning outcomes are discussed in detail as well as their alignment 
with each other and the overall instructional goals. Detailed events of instruction are also presented, and plans for formative and 
summative evaluation of both learner performance and the lesson developed are being discussed. 
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1. Introduction 
Mathematics curriculum has been traditionally viewed by students as boring and hard, thus increasing student 
anxiety levels during mathematics instruction. Taking mathematics courses online can only add to those feelings. 
Bittinger and Ellenbogen1 support this notion that Calculus online is a course where students typically struggle. 
Aside from difficulties with the content, students’ perceptions of online learning also include that the typical online 
classroom is rather impersonal and therefore a different approach of instruction is necessary according to Roubides2. 
To make an online course more attractive and personable, innovative technologies such as Voki’s avatar creation 
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tool can be used to provide the human-like environment online courses may lack. The use of avatars that students 
can relate to can be of great help. It also allows for a physical presence and enhances the connection to be made in 
those learning platforms that do not support profile pictures of participants to be displayed on posts. Garau, Slater, 
Bee, and Sasse3 proposed that having an avatar alone in the absence of real human eye-to-eye communication can 
prove to be beneficial, but they also pointed out that the gaze behaviour of avatars can be of more importance than 
the simple use of avatars that exhibit human-like liveliness. The same avatar can be used in multiple areas in the 
course intact, or with simple modifications, such as changing the character to a female character, a character with the 
appearance of a different ethnic background to account for the student diversity in the class, or even just “letting” the 
avatar change its wardrobe, or its hairstyle. Avatars can be scripted to inform or instruct; in that respect, the avatar 
would simulate a live instructor speaking instructions to students in a face-to-face class. Such scripts can easily be 
created so that the chosen avatar can welcome the students to class, help with navigation, introduce lesson 
objectives, or discuss assignments with students on different pages throughout the lesson, thus having a multi-
faceted role in the course and supporting the underlying learning models employed in its development. 
Likewise, video technology that can easily be embedded in the course (in the form of local video files, or online 
YouTube video files) can allow the instructor to provide direct visual instruction thus adding even more to the 
feeling of being in a traditional face-to-face class by providing some type of human-to-human visual interaction. 
There are many other technologies that can be incorporated in this lesson, or other lessons/units of such a course to 
address universally experienced issues of online courses. The intent of doing so is to alleviate some of the student 
anxiety that is related to participating in an online course, regardless of the content or context of it, and allow both 
the course designer and instructor, as well as the students themselves, to focus on dealing with any anxiety that is 
content-related only. 
This paper presents an instructional development analysis for a lesson of an intended Calculus course at Broward 
College, a state-supported multi-campus institution of higher learning in the southeastern United States. The lesson 
chosen addresses the topic of continuity of functions at a point. The development of the lesson is made by 
conducting a learner and needs analysis as well as a task analysis specific to the lesson chosen. Performance 
objectives and learning outcomes are discussed in detail as well as their alignment with each other and the 
instructional goals. Detailed events of instruction are also presented, and plans for formative and summative 
evaluation of both learner performance and the lesson developed are being discussed. At the time of this writing, no 
Calculus course exists at the institution in any format, traditional or online, but eventually such a course would have 
to be developed and the institution has indicated that new programs of study would require future students to 
complete such a course. Hence it makes for a perfect challenge to address this issue in this instructional development 
project even though only the curricular aspects of the development are being addressed.  
2. Learner and needs analysis 
Prior to the actual development of any instructional event, Brown and Green4 suggest that a learner and needs 
analysis be conducted. Even though in theory this is logical and expected, in practice, many times various 
constraints do not allow for the expected front-end analysis to take place and this has to be a consideration when 
developing instruction. When possible, Brown and Green4 cite Mager’s recommendation that a twelve-step 
performance analysis be conducted to address differences in what learners already know and what they need to learn 
in order to reach set objectives. 
2.1. Learner analysis 
In analysing learner characteristics, Mager5 suggests that several characteristics ranging from demographic and 
physical to emotional and perceived are important to assess. Some of these characteristics include age, attitudes, 
biases, abilities, interests, and expected rewards. In assessing who potential learners are for the intended project, the 
“typical” student attending Broward College will be used. 
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Fig. 1. Broward County population data by race and ethnicity (Broward County6) 
 
Broward College is a state supported college with a total student population of approximately 69,000 which is an 
equal mix of White and Black, Hispanic and non-Hispanic students. In terms of gender and age, the student 
population is approximately a two to one ratio of female to male and consists of all age groups; however, the largest 
age group (approximately 75% of the student population) is in the under-30 group. One third of the institution’s 
student population engages in at least one online course per semester. This is an important demographic in any 
technology discussion when one considers that younger students are more prone to have already been using 
technology in one form or another in their daily lives, and also that they are more receptive of using new 
technologies in their education programs as well7. These student demographics are in proportion with the wider 
community that the college serves. The Broward County government lists the county population as being 
approximately 1.77 million broken down by race and ethnicity as well as age as shown in Figure 1. 
2.2. Needs analysis 
Mager’s twelve-step performance analysis5 aims at assessing and therefore addressing differences in what 
learners already know and what they need to learn in order to reach set objectives. Since the lesson chosen for 
development in this project is part of a course that does not yet exist but which will be needed for new program 
offerings, it is assumed that the needs assessment was already performed at the institutional level and the course was 
already deemed necessary and feasible. It is not known which assessment model was utilized in performing this 
analysis. 
In terms of the needs assessment for the particular lesson to be developed in this project, the general assumption 
of Mager and Pipe’s skill deficiency must be assumed8. This is in accordance with the administration’s assessment 
that Calculus level skills must be developed for those students entering the new programs and no prior skills at this 
level are assumed. 
3. Task analysis 
A unit lesson from an introductory Calculus course at the undergraduate level is presented. The topic of the 
lesson is “continuity of functions at a point” and the lesson’s objective is for students to learn and apply the 
definition of continuity in order to assess whether given functions are continuous at a point. According to Brown 
and Green4 in order to achieve desired learning outcomes, a systematic presentation and learning process ought to be 
in place, called “task analysis”.  This section discusses the task analysis for the chosen lesson to be taught 
Prior to tackling the topic of continuity in a Calculus course, students must be proficient in evaluating limits of 
various types of functions at a given point. Hence the prerequisite knowledge for tackling this topic is the topic of 
“limits of functions” which also meets Mager and Pipe’s lack of skill assumption8 in regards to the topic of 
continuity. Since the topic of function continuity seems rather theoretical at first glance, a definition of the term 
should be discussed once the topic is introduced. As shown in Figure 2, a function is said to be continuous at a point 
xo if it meets the following criteria: 
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(a) The limit of the function at xo exists; 
(b) The function is defined at xo. 
(c) The limit of the function at xo is equal to the value of the function at xo. 
 
Fig. 2. The definition of continuity of a function at a point xo. 
 
This definition will be illustrated using one or more examples. Students will be required to read the text on this 
topic, they will also have learning videos available, and will be required to complete homework or other practice 
worksheets. A discussion question/reflection assignment will also be required to allow learners to reflect on what 
they have studied about the topic of continuity and share examples with each other. Finally, an assessment of their 
learning will also be required. An outline of activities planned is shown below: 
1. Prior to discussing continuity of functions: 
a. Review side limits of functions. 
b. Illustrate the evaluation of side limits of functions. 
c. Review existence of the limit of functions. 
d. Illustrate the existence of the limit of functions. 
2. Introduce the topic of continuity. 
a. Illustrate continuity using visual aids (Figure 3a). 
b. Allow for learner input on discussion on what continuity is. 
c. Elicit real life applications/examples of continuity from learners. 
3. State the mathematical definition of continuity of functions at a point (Figure 2).  
4. Illustrate how to assess the continuity of functions at a point (Figure 3b). 
a. Show examples of functions that are continuous at a point. 
b. Show examples of functions that are not continuous at a point. 
c. Contrast continuous and discontinuous functions at a point. 
5. Indicate available learning resources for the topic. 
a. Refer learners to text material. 
b. Show learning video(s) on the topic. 
c. Refer students to other learning videos on the topic. 
d. Indicate the existence or other learning resources (if any). 
6. Disseminate practice worksheets. 
a. Assign practice problems for group work. 
b. Assign practice problems for individual work. 
7. Summarize what has been learned during the lesson. 
8. Allow for learner reflection on what has been learned during the lesson. 
9. Assign homework. 
a. Text reading. 
b. Learning videos. 
c. Homework and/or practice exercises. 
10. Announce assessment of the topic for the next lesson period. 
Definition. A function f(x) is continuous at a 
point xo if and only if 
 
௫՜௫బ ݂ሺݔሻ ൌ ݂ሺݔ଴ሻ 
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Fig. 3. (a) Sample visual aid for introducing the topic of continuity; (b) Sample exercise asking students to find intervals on which the function 
shown is continuous. 
4. Performance objectives and learning outcomes 
Learning outcomes and objectives are keywords used by instructional designers to describe intended change in 
knowledge, behaviour, performance achieved through instructional activities and though the terms are sometimes 
used alternatively, Brown and Green4 point out that outcomes are usually broad statements of expected knowledge 
achieved through instruction while objectives are measurable actions taking place aiming at achieving those broader 
outcomes. Learning objectives are also referred to as performance objectives, since some type of performance or 
competency standard is sought to achieve. 
4.1. Lesson objectives 
In addressing the topic of continuity in a Calculus lesson, it is expected that instruction will aim at several key 
points that students must become competent and proficient in so that standards of competency are reached. 
Continuity of functions is not inherently expected to be understood as it more abstract than topics covered in prior 
algebra courses, hence knowing and applying the mathematical definition of continuity is important (Figure 2). The 
following learning objectives are therefore developed in addressing whether the definition of continuity is learned, 
and whether students can demonstrate and apply such knowledge using several measures: 
1. Students will be able to state all conditions necessary to prove the continuity of a general function f(x) at some 
point xo. 
2. Students will be able to state all specific conditions necessary to prove the continuity of a given function at a 
specific point. 
3. Students will be able to use the definition of continuity of a function at a point by correctly applying the 
necessary conditions on a given problem to prove continuity of the given function at specific point(s). 
4. Students will be able to explain why a given function is continuous at a given point based on all conditions of 
the definition of continuity both graphically and algebraically. 
5. Students will be able to explain why a given function is discontinuous at a given point based on all conditions 
of the definition of continuity both graphically and algebraically. 
6. Students will be able to determine the value(s) of a variable that ensure that all conditions of the definition of 
continuity are met making the given function a continuous function within a given interval or its domain. 
7. Students will be able to distinguish functions that are continuous and at which points from a set of given 
functions and a set of specific points based on the definition of continuity both graphically and algebraically. 
a              b 
299 Pascal Roubides /  Procedia Computer Science  65 ( 2015 )  294 – 303 
8. Students will be able to correctly state a real life situation, application, or phenomenon that represents a 
function that is considered to be mathematically continuous on an interval or in its domain based on the 
definition of continuity. 
9. Students will be able to correctly state a real life situation, application, or phenomenon that represents a 
function that is considered to be mathematically discontinuous at some point(s) within an interval or its domain 
based on the definition of continuity. 
10. Students will be able to correctly evaluate real life situations, applications, or phenomena as either representing 
mathematically continuous or discontinuous functions at one or more points in their respective domains or other 
intervals based on the definition of continuity. 
4.2. Appropriateness of selected lesson objectives 
The topic of continuity in Calculus serves as an important concept of classification of mathematical functions 
leading to further generalizations that are useful in the study of all levels of Calculus. However, unless formal 
criteria for the continuity of a function at a point are established, the concept itself may seem rather convoluted. 
These criteria are simply stated as the definition of continuity in Figure 2. Having read a mathematical definition 
though does not ensure that it is also understood; expecting that understanding also follows having read such a 
definition would simply be a claim of vanity. Therefore, objectives measuring if or how well this definition has been 
understood must be established. The developed objectives are appropriate for this lesson because they allow 
multiple observations of how this definition is stated and applied in problems by the learners, as well as evaluating 
situations based on the learner’s level of understanding of the concept. 
4.3. Learning outcomes for each objective 
Broad outcomes that are expected to be achieved after instruction takes place are as follows: 
1. Students will demonstrate knowledge of the definition of continuity of a function at a point. 
2. Students will be able to compare and contrast continuous and discontinuous functions. 
3. Students will be able to relate the concept of continuity of functions to real life situations. 
Each of these broad statements of achieved ability will be the result of a subset or the collective of the 
aforementioned learning objectives. However, as it is usually expected in the physical sciences, the sequencing of 
instruction (and by inference the objectives achieved) ought to follow a logical order from the simpler to the more 
complex, in accordance with the Elaboration Theory described by Reigeluth9. Hence, the subset of learning 
objectives that can lead to the desired learning outcome is also sequenced. As an example of this necessity in this 
lesson, consider the fact that achieving the third learning outcome may not be possible at all if only the first 
objective has been achieved. A further explanation of the relation of each outcome to specific objectives is given in 
the section that follows. 
4.4. How learning outcomes support each objective 
As stated, the order in which instruction is structured in important in this lesson. Because of that not every 
outcome can be achieved by achieving a single objective. In order to achieve the first stated outcome, it is deemed 
sufficient to achieve objectives 1 through 3. In order to achieve the second stated outcome, it is deemed sufficient to 
achieve objectives 4 through 7, however, it may not be possible to achieve objectives 4 through 7 unless all or a 
subset of objectives 1 through 3 have already been achieved. In order to achieve the third stated outcome, it is 
deemed sufficient to achieve objectives 8 through 10, however, as with the previous outcome, it may not be possible 
to achieve objectives 8 through 10 unless all or a subset of objectives 1 through 7 have already been achieved. 
To illustrate the sequential relation of outcomes and objectives, an outline containing all outcomes and related 
objectives is shown below: 
1. Students will demonstrate knowledge of the definition of continuity of a function at a point. 
a. Students will be able to state all conditions necessary to prove the continuity of a general function f(x) at 
some point xo. 
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b. Students will be able to state all specific conditions necessary to prove the continuity of a given function at 
a specific point. 
c. Students will be able to use the definition of continuity of a function at a point by correctly applying the 
necessary conditions on a given problem to prove continuity of the given function at specific point(s). 
2. Students will be able to compare and contrast continuous and discontinuous functions. 
a. Students will be able to explain why a given function is continuous at a given point based on all conditions 
of the definition of continuity both graphically and algebraically. 
b. Students will be able to explain why a given function is discontinuous at a given point based on all 
conditions of the definition of continuity both graphically and algebraically. 
c. Students will be able to determine the value(s) of a variable that ensure that all conditions of the definition 
of continuity are met making the given function a continuous function within a given interval or its domain. 
d. Students will be able to distinguish functions that are continuous and at which points from a set of given 
functions and a set of specific points based on the definition of continuity both graphically and 
algebraically. 
3. Students will be able to relate the concept of continuity of functions to real life situations. 
a. Students will be able to correctly state a real life situation, application, or phenomenon that represents a 
function that is considered to be mathematically continuous on an interval or in its domain based on the 
definition of continuity. 
b. Students will be able to correctly state a real life situation, application, or phenomenon that represents a 
function that is considered to be mathematically discontinuous at some point(s) within an interval or its 
domain based on the definition of continuity. 
c. Students will be able to correctly evaluate real life situations, applications, or phenomena as either 
representing mathematically continuous or discontinuous functions at one or more points in their 
respective domains or other intervals based on the definition of continuity. 
It is probably without any contestation that achieving the collective of stated objectives would ensure the 
achievement of all stated outcomes as well. 
5. Learning Events of instruction and evaluating the learning 
In developing a lesson, course, or curriculum in general, appropriate plans detailing the process of instruction as 
well as processes for assessing the results of this instruction ought to be developed as well. In this project, the setting 
is a formal academic course, Calculus, and a lesson from this course presenting the topic of continuity of functions 
is being used to develop necessary components. This paper discusses a popular approach in instruction using 
Gagné’s nine events10 which were developed as general guidelines fitting a variety of pedagogical models. A slight 
modification of these events of instruction is presented herein, as well as a discussion of assessing learning after the 
instruction has taken place. 
5.1 Events of instruction 
Brown and Green4 explain the importance of sequencing instructional events and showcase a well-known 
framework for effective instruction of curriculum as proposed by Gagné10; in the words of Brown and Green4 this 
series of instructional events is known as “the nine steps of instruction” each requiring “at least one instructional 
activity” (p. 104). Although no theoretical framework is expected to be indispensable for efficacious and effectual 
learning, as Good and Brophy11 claimed, Gagné’s proposed framework does offer a well-organized and sequenced 
set of procedures that would support a possible best process for successful instruction. 
Gagné’s nine steps of instruction10 have been modified by the author to better fit a learner-centered approach 
which also supports the cognitive constructivist approach to teaching and learning. This adaptation of Gagné’s 
original nine steps of instruction is described below: 
1. Capture the learners’ attention at the onset of the lesson in order to relate subject to them and motivate them to 
become engaged throughout the learning process. 
2. Provide students with the lesson’s learning objectives and engage them in thinking of how they could be 
accomplished and why they are needed. 
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3. Practice prior knowledge retrieval and use scaffolding techniques allowing to build upon existing student 
knowledge; this can be accomplished in many different ways, such as by requiring learners to use concept maps 
to represent relationships of concepts discussed. 
4. Discuss the lesson’s subject matter; information presented and discussed can be broken down to small chunks to 
avoid overall cognitive overload and allow for individualizing the fading phase of the scaffolding process. 
5. Facilitate students’ learning by allowing self-discovery and improvement of students’ metacognitive skills 
required for effective transfer of learning from the classroom to the outside world. 
6. Provide opportunities for practice of concepts and skills learned in order to ensure that sufficient learning has 
taken place. 
7. Provide timely, appropriate, and constructive feedback that is specific and individualized. 
8. Assess student performance; this is usually a requirement and can be done in various ways, such as group or 
individualized examinations or portfolio assessments. 
9. Address transferability of concepts and skills learned; this is the ultimate goal of any instructional event, i.e., 
that concepts and skills learned can be applied to similar situations outside the classroom. 
5.2 Evaluating the learning 
In evaluating if and at what level of learning has taken place, formative and summative assessments are 
traditionally the tools employed by course instructors. Academic freedom, when present, dictates that such 
assessments may vary from instructor to instructor and that various way of performing such as assessments are 
possible.  Current literature can provide a guide of types of assessments that can be used such as formative 
assessments12, authentic performance assessments13, even peer assessment techniques14.  
Each step of the modified Gagné’s nine steps of instruction can provide opportunities for formative assessment. 
Such assessment can be formal or informal and it can be paramount in addressing learners’ needs and guiding the 
instruction. A summative assessment for the lesson (such as a quiz on one or more of the objectives for the lesson) 
can also be a formal task that assesses if learning has taken place and what level of learning was achieved. A sample 
quiz assessing understanding of the concept of continuity and its alignment to lesson objectives and outcomes is 
shown below: 
1. Students will demonstrate knowledge of the definition of continuity of a function at a point. 
a. Students will be able to state all conditions necessary to prove the continuity of a general function f(x) at 
some point xo. 
i. Please state all conditions necessary to prove the continuity of a general function f(x) at some point xo. 
ii. What can be said about the existence of side limits of any function in terms of whether or not this 
meets necessary conditions to prove a function’s continuity at a specified point?  
b. Students will be able to state all specific conditions necessary to prove the continuity of a given function at 
a specific point. 
i. Given function ሺݔሻ ൌ ௫మିଵ௫ିଵ  , please state all specific conditions required to prove continuity of the 
function at x=1. 
ii. Is the existence of the limit of the function ݂ሺݔሻ ൌ ௫మିଵ௫ିଵ  at x=1 sufficient to guarantee continuity at that 
point? 
c. Students will be able to use the definition of continuity of a function at a point by correctly applying the 
necessary conditions on a given problem to prove continuity of the given function at specific point(s). 
i. Prove that the function ݃ሺݔሻ ൌ ௫మିଵ଺௫ାସ   is or is not continuous at x=-4. Show all your work and explain 
why g(x) is or is not continuous. 
ii. Function ݄ሺݔሻ ൌ ଵ௫ is not defined at x=0. Does this fact alone preclude h(x) from being continuous at 
x=0? Explain and support why or why not. 
It is important to also note here that, as Glatthorn, Boschee, and Whitehead15 emphasized, the type or number of 
assessments chosen is not as important as their proper alignment with the objectives already set – improper 
alignment with set objectives is sure to lead to lesser understanding of the true learning that has taken place. 
Therefore, the sample questions developed here for assessing student learning in this lesson are shown above along 
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with the relation to set objectives and outcome. In this case, two questions were developed to address each of the 
three objectives of the first general outcome for this lesson. 
6. Testing tasks, assessment, and analysis 
Glatthorn, Boschee, and Whitehead15 consider assessment and evaluation an important part of every instructional 
design process. Such evaluations are usually conducted in both formative and summative formats, whether formal or 
informal. Evaluation of the instructional design process is also evident in all popular instructional design models, 
such as ADDIE, SAM, or ASSURE. Morrison, Ross, Kemp, and Kalman16 explained the need for ongoing 
evaluations of any instructional design process placing an emphasis on formative evaluations without disregarding 
the significance of summative evaluations as well. This approach of requiring both formative and summative 
evaluations is also taken to be the best approach for assessing the robustness of the proposed development. 
6.1 Formative evaluation 
Formative evaluations are usually better suited for allowing changes and revisions to be made during the 
instructional design process rather after it has already been completed and implemented. As part of the ongoing 
assessment of the development, it is recommended that at least one subject matter expert is engaged in testing the 
tasks while they are being developed. This will ensure correctness of the subject matter as well as appropriateness 
and alignment of the tasks being developed with the stated learning objectives and outcomes.  
Furthermore, if possible, a small group of students can also be engaged during the development phase. This 
approach was suggested by Dick, Carey, and Carey (as cited in Brown and Green4) who advised that “instructional 
designers work with at least three learners (with varying abilities, attitudes, and/or experiences) who represent the 
target population the instruction is intended for” (p. 165). This is an approach similar to end user usability testing 
emanating from engineering and software development; usability testing “is a type of formative evaluation, which 
consists of evaluating the product by observing it in action with potential end users”, as Brown and Green4  
described (p. 165). In all prior development experience of the author, piloting the developed design has been an 
option for conducting such usability testing prior to the formal rollout of such developments. 
6.2 Summative evaluation 
Broward College does not require a pre-test/post-test type of evaluation, however such an assessment can easily 
be implemented to assist in formative evaluations of student learning outcomes; hence it is proposed that such a 
measure be implemented and become one of formal measures of evaluation of both learners and the instructional 
design process. Such measures have traditionally been used as summative learner evaluation measures but they can 
also be used to provide a measure of the effectiveness of the instructional design process.  
There are various models for performing a formal summative evaluation. Glatthorn, Boschee, and Whitehead15 
describe several of these models, such as Bradley’s effectiveness model, Tyler’s objectives-centered model, 
Scriven’s goal-free model among others. Brown and Green4 focus mostly on Kirkpatrick’s model, Morrison, Ross, 
and Kemp’s model, and only briefly mention Dick, Carey, and Carey’s model which in the author’s view may be the 
most prevalent form of summative evaluation being conducted in academic settings. The two models of evaluation 
that seem to provide the best fir for this project are: 
(i) Tyler’s objectives-centred model, and  
(ii) Dick, Carey, and Carey’s model. 
It is suggested that a modified hybrid model be developed and employed, one which embeds Tyler’s model 
within the first or both phases of Dick, Carey, and Carey’s model. 
Dick, Carey, and Carey17 describe an evaluation approach consisting of two phases: the expert judgment phase 
and the field trial phase. Within the expert judgment phase Tyler’s objectives-centered model would make the 
evaluation of the proposed development easily structured around the instructional objectives set forth during the 
planning phase. As Glatthorn, Boschee, and Whitehead15 explained, Tyler’s model “is relatively easy to understand 
and apply… [it] is rational and systematic… [and it] focuses attention on curricular strengths and weaknesses rather 
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than… individual student performance” (p. 360). This will ensure that proper judgment has been made in terms of 
what the instructional design aims at achieving. Applying the same model during the field trials of the developed 
project will also ensure that individual student performance is also taken into account in reporting the strengths, 
weaknesses, and overall effectiveness of the instructional intervention developed. Hence, it is expected that a more 
robust and objective evaluation process is accomplished by combining these two models in order to determine the 
overall success of the instructional design process. 
7. Conclusion 
This paper presented a unit lesson development on the topic of continuity of functions for a Calculus course at 
Broward College. After a general learner and needs assessment was discussed, performance objectives and 
outcomes were developed. As literature shows, it is important to state outcomes expected to be achieved after 
instruction or training takes place, and in order to ensure that intended outcomes are reached, they must be 
accompanied by more detailed, observable, and measurable objectives. In this paper, several lesson objectives were 
developed aimed at assessing the learners’ level of understanding and application of the concept of continuity 
deemed necessary for the further study of other Calculus concepts. 
Furthermore, a framework for delivering the instruction based on Gagné’s nine steps of instruction has been 
developed and presented. The nine events of instruction were related to specific objectives aimed to achieve. 
Subsequent to instruction, assessing if learning has taken place requires formative, summative or other types of 
assessments. A sample assessment instrument was developed in this paper and aligned with lesson objectives and 
outcomes previously reported. Proper alignment with the course objectives is expected to allow for an objective 
view of the level of learning that has taken place following the process of instruction discussed. 
In assessing the effectiveness of the instructional design developed for the proposed project, both formative and 
summative evaluations are required. Formative assessments are deemed very important since they can ensure that 
the instructional design is flexible enough and continuously adapted based on ongoing findings through these 
assessments. Likewise, a summative evaluation is necessary to ensure that the instructional design process achieved 
its target goals – for this portion of the evaluations process, a new model was proposed that combines Tyler’s 
objective-centered model with Dick, Carey, and Carey’s two-phase evaluation model. 
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